
Exercise 8
The enthalpy change is the enthalpy difference between
the mixture

,
and partial properties of the components (hint sheet)

H (x.lt#XzH-z)

We only know DIY ×, , T ⇒ must reformulate

Binary mixture : Xz -- l - X ,

Choose Treg = 298,15 K

Choose Hi (Tnf) = 0

Assume Cpi = const

1-
⇒ Hi (T) = Hiltref) + Jpeg Cpi IT = Cpi IT-298.1514

Inserting the data and the formula into python : j

Rearranging then gives :

HI
"
= 0Hm + (X, Cp ,

+ ✗
a Cpa) IT-298,15K)

⇒ For 298,15K
,
Hm = DHm
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Benzene in : AB =0,5 • hi + He = 100m01 /min

2-propanol in : Np = 0,5 . ni = 20 moltenin

Frac benzene in : X
,
= ¥72 = 0,833

The complete energy balance
k=K

( MG + ¥ tgh]) = [ñ; .in/Hj+ +gh;D - E [mint (Hie -1¥ +ghk)]
j -- l

1<=1

+ Ñs + WE,, + I

• Assuming that the changes in kinetic and potential energy are negligible compared to the change

in internal energy ¥ XO , gh

• steady state ¥ ( MG + % + gh]) = 0

• No expansion/contraction or shaft work

⇒ 0 = it
, ¥ + Ñz .It - rimix . Hm + I

⇒ = rim, . Hm - it
,

- Ñz .lt

As ni is pure benzene =D (chosen reference state)



Using linear regression with 4=0,833

Hm
"

(✗i. 0,833) = Hmi
✗ (✗i. 0,8222) +

""
"

1×1%8773) -Ñ"(✗" 08222)
. (0,8333-0,8222)

0,8773 - 0,8222

Hm
"

(✗i. 0,833) = 1037,8 Hmd

similarity , using 4=0,5

⇒ A- = 1285,5 Hmo/

= rimix . Hm - it
.

- it .lt
"

o

= 120m01/min . 1037,871rad - 40m01/min . 1285,5 Flmol

= 73 116 I/min This does not match the numerical solution
, am I doing anything wrong ? I >0 ⇒ Adding heat

For a binary mixture , the following equations apply to partial molar quantities there enthalpy)

dltmix ①= Hmix -1×2 dx
,

Not sure if these should be proven or not ,
dltmix ②

let me know if I should have
Ha -- H⇒ - A dx

,

A) From ①
= -3399 + 4516 . 0,5 -3215-0,5%0,5 . (4516-23215.015)

It = -1294,25 Hmd



B) From ②
He =

- 3399 + 4516 . 0,5 - 3215.015h- 0,5 . (4516-23215.015)

A- = -2595,25 Hmd

C) From ②
As ✗

,
=D

,
the derivative term is 0

, using ✗ 1=0 in thegiven expression for A- gives :

A- = - 3399 Had

a) Here I will use a formula from problem 2
Hm 2850 71m01

= rimix . Hm - it
.

- it .lt
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Both n
,
and na are pure components ⇒ H Cp, D= 135,69 . 10=1356,9 Hmd

Hg = (p,OT = 155 . 10 = 155071mA

① = 20.2850 - (10 - 1356,9 + 10.1550)

① = 27931W As Q>0
,
the system will absorb heat under these conditions



b) If this was an ideal solution
,
then Hm = ×

, Hi -1kHz

this means that Q=0
= rim, .Hm - it

,

- Ñz .lt
⇒The system stays at the same = Minix (11*-4411+1411%1)
temperature ?⃝ =p TF

similarity to problem 3 ,
= I + ✗ad¥d ①

K_ = I - ×, d¥d ②

a) dd¥= 18,491+8,3012×1

① = 18,102+18,491>0,4+4,1506 . 0,42+0,6 . (18,491+8,3012-0,4)

= 39,249 cmimol

b) ① = 18,102+18,491 . I +4,1506 . I + 0^(18,491+8,30121)

= 40,744 cmYmol

c) ② V-2 = 18,102+18,491 . 0 +4,1506 . 02 - O - (18,491+8,3012-0)

= 18,102cmYmol

d) 1=18,102+1814910,5+4,1506-0,52

Functional form = 28,385cmYmol

Ideal solution =D - X
,
+ V±Xz , using the answers from b) andy :

= 40,744-0,5+18,102-0,5

Ideal solution 1=29,423 cmYmol


